To estimate the use of the first dose of antibiotics in the health care unit in children from the 2015 Pelotas Birth Cohort at 24 months.
INTRODUCTION
Mortality in childhood is a public health problem, and acute infections constitute one of the main causes of mortality in this age group 1 . In Brazil, the mortality rate in childhood had an important reduction between 1990 and 2015. Thus, the country fulfilled the goal established in the Millennium Development Goals (MDGs) of reducing by two thirds the mortality of children aged up to five years 2, 3 . The rate, which was 53.7 deaths per 1,000 live births in 1990, decreased to 13.8 deaths per 1,000 live births in 2015 3 .
The main causes of death in childhood include infections, mainly respiratory infections 2, 4 . According to data from the Mortality Information System (MIS), respiratory diseases correspond to almost 20.0% of the preventable causes of death in children aged 1-4 years and 6.2% in children aged below 1 year 1 . Between 1996 and 2016, there was a significant reduction in mortality by respiratory diseases, which decreased 70.0% (data available in Datasus).
Among the sick children taken to health services, most present with respiratory infections without severity, but which may evolve to more severe infections, such as pneumonia and septicemia, if not treated in time 5 . Therefore, it is essential to distinguish, among children with acute respiratory infection, those with high probability of developing pneumonia. With this better definition of the severity of the disease, the prescription of antibiotics and the need for hospitalization can be defined more appropriately [4] [5] [6] .
In 2003, the Brazilian Ministry of Health launched the Integrated Management of Childhood Illness strategy (IMCI) with the objective of decreasing the morbidity and mortality of children aged 2 months to 5 years. The strategy was implemented by improving the quality of care provided by health professionals to children, especially in primary care, bringing the recommendations for evaluation and treatment of the main causes of diseases in this age group 5 This approach was initially developed by the World Health Organization and the United Nations Children's Fund (UNICEF), with a simultaneous and integrated approach to the set of diseases with the highest prevalence in childhood 1, 5, 7 .
Considering that in Brazil there is a high rate of infant mortality and hospitalization due to bacterial diseases, especially respiratory ones, the Pastoral da Criança , a community organization that works in actions to combat infant mortality and improve the quality of life of children, with support from the Ministry of Health, launched in 2011 a permanent campaign called "Antibiotic: first dose immediately." This campaign aims to warn about the importance of the first dose of antibiotics shortly after the medical appointment, especially in cases of children with suspected pneumonia.
It is estimated that, with effective implementation of the campaign, up to 4,000 deaths of children by bacterial infection would be avoided every year 8 . According to the Basic Care Supplement number 28, antibiotics should be available in basic health units (BHU), aiming at the administration of the first dose in this same location in cases of pneumonia in children 9 . A cross-sectional study conducted in 2010 in Rio Grande, RS, evaluated 264 children served in primary health care units and found that only 4.0% of them were administered the first dose of antibiotics in the health care unit, noting that this is not a common practice in the basic health units of that municipality 4 .
Thus, this study aimed to describe the prevalence of use of the first dose of antibiotics in the health care unit at 24 months in children that participated in the 2015 Pelotas Birth Cohort and to contribute to the campaign follow-up.
METHODS
The sample of this study includes children belonging to the birth cohort of Pelotas, in the state of Rio Grande do Sul, of 2015, when they were completing 24 months of age. All live births, in the five maternity wards of the municipality, of mothers living in the urban area of Pelotas, between January 1st and December 31, 2015, were eligible to participate in the cohort.
According to the 2010 demographic census, Pelotas is located at the extreme south of Brazil, with an urban population of 328,000 inhabitants, according to the Brazilian Institute of Geography and Statistics (IBGE) 10 . In order to maintain comparability with previous cohorts in the same municipality, we also included in the sample mothers living in the Jardim América neighborhood, currently belonging to another municipality, and in a small fishing village considered as rural zone 11 .
The children were monitored in the perinatal period and at 3, 12, and 24 months. The follow-up at 24 months was conducted between January and December 2017.
In the perinatal period, we collected information about the child's sex and the mother's skin color (reported) and education. The skin color was worked using three categories: white, black and brown/yellow/indigenous (colors grouped into a single category due to the low frequency of individuals corresponding to each of them). In addition, information regarding low birth weight (yes or no) and prematurity (yes or no) was collected in this follow-up. In the follow-up at 24 months, we collected information about maternal age (< 20 years, 20-29 years, 30 years or more), family income (tercile), attendance in daycare unit or school (yes or no), participation in the Pastoral da Criança (yes or no), and participation in the Infância Melhor program (yes or no).
At 24 months, we collected information about hospitalization of the child aged 12-24 months (yes or no) and place of medical appointment (Unified Health System or private health care/health plan). For this article, we analyzed three dichotomous outcomes: a) medical appointment in the last 30 days due to health problems; b) prescription of antibiotics in medical appointment with physician in the last 30 days; and c) administration of the first dose of antibiotic in the health care unit.
A descriptive analysis of the sample from the cohort was performed at 24 months, in which we estimated the proportion of children who had had a medical appointment in the last 30 days, the proportion of children who needed use of antibiotics among those who had had a medical appointment in the last 30 days and, among these, the proportion of children who had been administered the first dose of antibiotic in the health care unit. Subsequently, bivariate analyses and adjusted analyses were conducted to determine the factors associated with the administration of the first dose of antibiotic in the medical appointment. We used Poisson regression to estimate crude and adjusted prevalence ratios (PR), and conducted the adjusted analysis using the stepwise variable selection model to obtain predictive models and determine the variables that best explain each of the outcomes analyzed. For statistical significance, p < 0.05 was considered. For the prevalence ratios of each predictor presented, we estimated their corresponding 95% confidence intervals (95%CI). The analyses were performed in Stata 12.0.
This study was approved by the Research Ethics Committee of the School of Physical Education of the Federal University of Pelotas (CAAE -protocol 26746414.5.0000.5313), and the informed consent form was signed at the beginning of each follow-up.
RESULTS
A total of 4,333 women bore children in Pelotas in 2015, and 4,275 (98.7%) agreed to participate in the study. During the follow-up at 24 months, we conducted 4,014 interviews (follow-up rate of 93.9%).
It was found that almost half of the mothers were aged between 20 and 29 years, with white skin color (70.7%), and 65.3% had at least nine years of education. In addition, 9.6% of the children were born with low weight and 7.9% of them were hospitalized in the second year of life. The prevalence of medical appointments in the last 30 days was 26.1%, most (59.2%) in the Unified Health System (SUS). Of those who had medical appointments (n = 1,044), 44.8% received prescription of antibiotics. Among those who were prescribed antibiotics, only 10.5% were administered the first dose in the health care unit ( Table 1 ).
The prevalence of factors associated with appointment in the last 30 days showed that the frequency of girls was 11% lower than that of boys (p = 0.024). We also found significant association between maternal education (p = 0.005), with 21% higher frequency of appointments for children whose mothers had 12 years or more of education than among Children who attended daycare unit or school and who were hospitalized between 12 and 24 months of age were more likely to having had an appointment in the 30 days prior to the interview (PR = 1.5; 95%CI 1.35-1,66 and PR = 1.37; 95%CI 1.16-1.61, respectively) ( Table 2) . Children of mothers with educational level between 9 and 11 years of education showed the lowest prevalence of antibiotic prescription (40.5%). Low birth weight and participation in the Primeira Infância Melhor (PIM) program showed a positive association with the prescription of this medication. Low birth weight children had 36.0% more prescriptions than normal birth weight children (PR = 1.36; 95%CI 1.13-1.65), as well as those who participated in the PIM (PR = 1.24; 95%CI 1.01-1,51) ( Table 3) .
As for the prevalence of antibiotic use in the health care unit, it was observed that people with brown, yellow or indigenous skin color had 2.5 times higher use than those with white . Children whose mothers had 12 years or more of education were administered 83.0% fewer antibiotics than children whose mothers had up to 4 years of education (PR = 0.17; 95%CI 0.05-0.56; p = 0.002). A negative association can be observed between family income and antibiotic use in the health care unit, 87.0% lower among children of mothers in the highest tercile of income (p < 0.001). In addition, children who attended daycare unit or school also showed lower antibiotic use in the health care unit (PR = 0.47; 95%CI 0.25-0.90), while those hospitalized between 12 and 24 months showed almost four times higher antibiotic use than those who were not hospitalized (PR = 3.98; 95%CI 2.37-6.67). Among the children served in the SUS who received antibiotic prescription, only 15.3% were administered the first dose of antibiotic in the medical appointment. This prevalence was 76.0% higher than among children served in private health care or health plan units (PR = 0.24; 95%CI 0.11-0.52) ( Table 4 ). Table 5 presents the variables that best explain the variability of outcomes after adjusted analyses. As for medical appointment in the 30 days prior to the interview, the frequency of girls was 10% lower than that of boys (PR = 0.90; 95%CI 0.81-1.00), that of children who attended daycare unit or school was about 1.5 times higher than that of children who did not attend (PR = 1.48; 95%CI 1.33-1.64) and that of children who were hospitalized was 42.0% higher than among those who were not hospitalized (PR = 1.42; 95%CI 1.21-1.68). The variables presented explain 19% of the variability of the outcome ( Table 5 ).
As for antibiotic prescription, the child's sex, maternal education, family income, low birth weight, frequency in daycare unit or school, and participation in the PIM were able to explain 12.7% of the variability of the outcome. After adjustment, they remained significantly associated with maternal education (p = 0.042), low birth weight (p = 0.003) and participation in the PIM (p = 0.022) ( Table 5 ).
The model that best predicts the use of the first dose of antibiotic in the health care unit includes maternal skin color, maternal education, family income, and hospitalization between 12 and 24 months of age, explaining 11.0% of the variability of the outcome (Table 5 ). For children of women with brown, yellow, or indigenous skin color, administration of the first dose in the health care unit was about two times more frequent than among mothers with white skin color (PR = 2.08; 95%CI 1.12-3.88). Children in the highest tercile of income showed the lowest antibiotic use in the health care unit (PR = 0.27; 95%CI 0.09-0.84). Finally, children who were hospitalized between 12 and 24 months received 3.6 times more medication in the health care unit than those who were not hospitalized (PR = 3.59; 95%CI 2.11-6.10) ( Table 5 ). 
DISCUSSION
This study found that almost half of the children who had had medical appointments in the last 30 days received prescription for antibiotic, and only 10.5% of them were administered the first dose in the health care unit. In addition, when comparing the children served in the SUS and those served by private health care or health plan, the frequency among the first ones was 76% higher.
An important part of the children had medical appointments in the last 30 days, with most being served by the SUS, as can be observed in practically the entire national territory [12] [13] [14] .
Health services, particularly in primary care, have an important role in the Brazilian context, especially because children aged below 5 years present as the main causes of hospitalizations the sensitive problems for this level of care 15 . The National Policy on Primary Care (NPPC) and the National Policy for Integral Child Health Care (NPICHC) are efforts to improve child health and have contributed to this. NPPC includes children's health in the care lines, conducting effective interventions with the purpose of improving it 16, 17 .
In addition to health services, maternal characteristics are also related to children's health. Maternal education constitutes an impactful factor in health outcomes 15 , and low levels of maternal education can be considered a risk factor for children's health 18 . This study found that higher level of maternal education was positively associated with a greater number of medical appointments in the last 30 days, which may be considered a protective factor for children's health, by the resort to care and access to the health service.
It was found that the children attending daycare units had 48% more medical appointments when compared with those who did not attend them. This fact can be explained by the greater exposure of the children to pathogens in these closed environments starting from the six months of age, which facilitates the onset of infections, especially respiratory infections, for which the use of antibiotics is necessary 19, 20 . A study conducted by Bricks et al. 12 in São Paulo found that 80% of the children aged below 2 years who attended daycare units had already been administered medications, with antibiotics being the most frequent. Children aged below 2 years presented a relative risk of 2.9 (95%CI 2.6-3.3) for the use of medications when compared with children of other ages. In addition, the authors found that about 25% of the children aged below 2 years were administered five or more medications. In the other age groups, the administration of five or more medications did not reach 5% 12 . The study of Oliveira et al. 21 , using data from this cohort, demonstrated an association between the frequency in daycare units and the higher occurrence of symptoms and infectious morbidities at the 12 months of life of the child.
Among the prescribed medications, antibiotics are part of a class widely used in children aged up to five years 19, 20 , which indicates the need to promote their rational use, which ensures the therapeutic success and contributes to decrease the development of bacterial resistance 19 . However, for that to occur, it is necessary that the medicine is correctly selected, at the appropriate dose for the age group, and for the appropriate period of time, always seeking to initiate treatment as soon as possible to avoid the worsening of the health status of the patient.
Researches conducted in different parts of the world 22,23 indicate a high prevalence of antibiotic use among children. In Brazil, a study conducted in São Paulo also found that almost half of the antibiotic prescriptions were for children aged below 5 years 19 . In Bagé, RS, in 2007, 36% of the children aged up to 1 year and 42% of the children aged 2-5 years had prescription of antibiotics 24 , results that corroborate the findings of this study.
A study conducted in Jataí, GO, found that the prevalence of antibiotic use in the last month in children aged 0-4 years was 11%, reaching 59% and for those in the income range of 1-3 minimum wages 25 . In the present study, using educational level as socioeconomic indicator, it was found that children whose mothers had higher educational level had lower prevalence of antibiotic prescription.
In addition, low birth weight and PIM were associated with higher prevalence of antibiotic prescription. This can be explained by the profile of children born with low birth weight, who have a higher risk of negative health outcomes, and of PIM participants, who are also children in a more vulnerable situation 26 .
Despite the high prevalence of antibiotic use, it is observed low prevalence of administration of the first dose in the health care unit. A study conducted in southern Brazil observed that only 4% of the children were administered the first dose of the drug in the BHU immediately after the medical appointment 4 . Furthermore, the researchers found that only 4% of the physicians said they always adopted this conduct, suggesting that this practice is not yet followed by most professionals 4 .
Although administration of the first dose of antibiotics in the SUS is 76% higher compared with children served by private health care or health plan, its prevalence of 15% can be considered very low, since there is an incentive program to that end. Some hypotheses may be propounded for this situation, such as the non-availability of the medication in the BHU, since more than 50% of the individuals with prescription originating from the SUS are not provided all medications 27 , and problems in the flow of care service and in the adherence to clinical protocols.
Access to the first dose of antibiotic in the health care unit was associated with skin color, maternal education, family income and hospitalization in the last year, showing that access to this drug in the heath care unit is affecting the most vulnerable population, which rely mostly on the SUS 27 .
The management of acute respiratory infection has been a priority in recent decades, with the implementation of control and prevention programs 5, 7, [28] [29] [30] . Training in Integrated Management of Childhood Illness (IMCI) to classify diseases that really require antibiotics can be critical for better care. A study conducted in Brazil observed significant difference between professionals with and without training in IMCI in the assessment of the child, classification of the disease, treatment and communication with parents or caregivers 30, 31 .
Pharmacists can also be a great allies. Studies have shown that the presence of this professional in the emergency service may increase the probability of the patient receiving the appropriate dose of antibiotic and in a more timely manner 32, 33 , demonstrating their aid in the rational use of antibiotics. However, in Brazil, this professional is still underutilized in health services.
The limitations of the study were not considering the reason for the use of antibiotics in order to evaluate whether the indications were correct, not classifying the place of the medical appointment as hospital or outpatient clinic, and not determining whether the professionals who served the children had had the IMCI training. However, it can be observed that 60% of the prescriptions were antibiotics indicated for respiratory diseases.
As for the place of medical appointment, almost all the children received the medication at the outpatient level, since only 17 of those who received the first dose of antibiotic in the health care unit in the last 30 days had been hospitalized in the last 12 months. As for the non-evaluation of the professionals who served these children as to IMCI training, it is presumed that, regardless of training, because the campaign was implemented in 2011, all professionals and health units in 2018 should be prepared to administer the first dose in the health care unit.
CONCLUSION
This study showed that, despite the efforts of the Ministry of Health in conjunction with the Pastoral da Criança in the campaign "Antibiotic: first dose immediately," adherence to its provision in the health care unit is still low. Although the SUS presents better performance than the private health care or health plan, the prevalence is still very low. The findings suggest that actions to stimulate the children's access to the first dose of antibiotics are essential, as they avoid the worsening of the disease, hospitalization, and even death. The service organization and health professionals should also ensure access to the first dose in the health care unit to avoid the worsening of the condition.
